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(54) LOW ASH LUBRICANT COMPOSITION 
(57)Abstract: 

PURPOSE: To obtain a lubricant compn. providing lower amount of sulfate ash while satisfying a 
standard of high performance by composing a lubricating viscosity oil, a carboxylic acid 
dispersant component, a nonionic surfactant, etc., and a specific hydrocarbyl substd. phenol. 
CONSTITUTION: A low ash lubricant oil contains (A) major amount of a lubricating viscosity oil, 
(B) 0.5-5 wt.% (pref. 1-4 wt.%) a carboxylic acid dispersant component (a reaction product of a 
hydrocarbyl acid substd. succinic acid product and a polyamine), (C) (1) a nonionic surfactant, 
(2) pref. 0.04-2% a mixture of a hydrocarbyl substd. carboxylic acid, and its derivatives in the 
ratio 90:10-10:90 and (D) 0.1-10% (pref. 1-4%) of a hydrocarbyl substd. phenol prepared without 
using a reaction product contg. active sulfur or chlorine, and furthermore contains an acid 
functional or a phenol functional material (reacted with a basic metals so that the whole sulfate 
ash content of the composition is adjusted to 0.25-1%). 
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fr=L/v, 7A>** 7/U3^->r/v^/u4i') ; (fe) 
20 +Tii, '>4< tt>«llB*0**IKf-«r*t 

/W, 7/v^-^, 7^3^'>7^^-yv, */u^r^3^ 

/;u*7h, =l-e, 75/, =-Ho 

30 y, K, 5?^7-f Kifieif) t^#U»S. -t 

[0 0 4 8] r^(box^*y^o^iiE^4W(cf±, * 
yi^3f-^/Hf^77^l^y^/V*y^, Kr-Wi"< 

/-^y-try^/^yl, -fe^/k^ n n^y-if y7~.1V 

*y^, ^7 7!J^-j3— 7-7^vy^w*ygi, fe<t 

fy^^ota^/v* y ^T^at srttiiOIIWLt 
x^tfyft, =hDt7^i/>7/i'*y| 1 /-<77^y 
40 !7-y^X7.;nKy^, ^ivyfvi^yiiyTs/vfcy 
», ygy^y^o^^tyx/p^y^, *yxf-uy 

(Mn=3OO-10OO) ^^iLfc^^f 

/^y^i'^&s-stiSo at, iwiiBiifl^Sii, SI 

mmskMio±m^t£ < 1 1 ft 8 x°h 5 i 5 ^7^^ 

m^W/* f:li7/^=/HfM. 

[0 0 4 9] te©po^/^yetf±, > ; -fc 
i h U 7^^/Mt § ^t^y-s y fc I + 7 w y 

5„ cd±^4Sgfc:f±, -yy y K^-y^yify^/V'^ 
50 yg, /jfy^T^Km^^y®, kfn=3oo~iooo& 



(8) 
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m t * t° n t* p ^ > ^ hmm l h # y 7 n tr u-x/ygm 

zi^-f 7^ vyx/v-fcy^ -7' 7 7 l ) a-v?7x— /wx— r 

yy% /u# y-f&k >*^*if P>tt5. 
[0 0 5 0] jftStt^/ni^vKw^fWi^Wtitt. ^* 
#~-;*,>y*y$ ; 79-/ 1- y^x/y^H ; 100 
' FT*^i00#?5^210° FT-^200p>tr'CO-fe-*>h(Sa 

ybowmi^tmmm^bm^uz^^y 10 

^;^ho5^A^yi/*y8;«iJxi^ ^y-ffy, 77 
7j;-/k i/7i=;n-f*, 77^ vy 

5) , -tf-A'?!./— A-*,' *A-7y Y ¥ 

7 7 y A~ (1 "7 7 f A< * > St, #i <fc 0 s T /V fJ V -A- 
x^frym. $Jx.tt\ YfistV^y-Vy l"jtfhA;*J X 

(SEfifflWftJWtfflV^nS Kri'^y-tfy 20 
^/l/*y|fcO|ft4fttfl3«t!5 05**) a**>S. fflxtf, SQ 
» t roEJSfc J: 5 . i*SlllHro|i|4B)!«ii*»e)^^*>* 

fi, i#Hfo50|Bw$*I^££rtS'>ft< ifclS 30 

flt Kn#A<tfA-&, $?£L<tt, ZfiWE Ko^^fc" 

7- (Le Suer) K £ 13 *ff £ ftfc#S4$m&3, 232, 883^ 

(DiCWffl*7;t/"/H±, fS^(D-l)feJ;tf(D-2){Clit 

<R,).-Ar-(0H) k ?*3:tl,3. R, f4±-CJg*<0 fc 

Kn*/vtVWST"fe5 ;Ar!i^#&S"Cfc5 ; a is it/ 
btt, '>f£<thimX'hV, a>b<0£ 

£J-i5;£#ti£tt, lStt (WS.fi, t-y>? 

[0052] mmmmmi-zw^mtimit 

6*11, -Ittfc, *)5fl©l(Sli(l*fcttiSllRAlft# 

anBUfewot, t^hv^m (-fhy^A. #y7 
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asassft*. fBiK^Httv ft*t<«, 7- by 7 

A, #!J7A y !l^£A*5,fcU««rc*>!), $blt»SL 
Jfctt, 7A-#y±«&l (v^v^, t/V'yy 

At?**), £ bKJt 5 *f* UB^^'/JAtfcS, 

ma, ttflc »Rii\ ffi^, 
x-hvm* mmt. mcmx-h% 0 mmmw 

Witt, Hck so,, so 3 , co s , its/jrif, m'Kitc 
[0 0 5 3] ffiJiffltt, 

K^-->A) , ^J;t>'7/y*y^l?j<K{t;* 
iSftyf"7A x *^t7-f y £Ai3j:TJ<;W*fli* y "> 

a) , teirimomxiniKm^Zfiti, i«r^3 
-ywfc ± 7/u a — yv-i&s & 5 0 r ii & 7 ^= -/> 
^fi/-JK x^/-/K -fyT'o^/- 

if yy u 3 y ^ f /n-f*, 

*f ^f yy^y ^y-trp-A-, ^y-^xyx 

y | — /W, ^yi/;y7A-3— yy, 7x=/Wxf-/y7';y3 

A,r*x-A>n:iMmfb*,&. mom xomm 

^t1-«iftS7/y^-/K ttiOfy^y-^iiCKil 
iitr^a-^tca^ifi, mttmxhh, 
[0 0 5 4] UE*^*^, */y#>Bft*3J:t/€nfe 

»Cfi»L-C^5#fFli:fi, *H#fFm2, 501, 731^; 
^2,616,905^- ; SJ2,616,911# ; ^2,616,925§- ; %2, 7 
77, 874^- ; *3, 256, 186# ; »3, 384, 585^- ; 13, 365, 39 
6& , i3,320 ; W : 'iMi8, 309# : .^3. 488, 284* ; 
fcj;^3,629, m%titn$&tl?>, 

[0 0 5 5] Kn&i&^iztftEi-zt- *1k 
4v*, SiKft »0.7lft%J: ij'J?*^*, ftt 
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ASTM D~874-82t!¥McfBi!6£^T^5„ $R 
L-C, ^Utt J: D SftfcJUttSii 

Eoo 5 6 3 -mommn, m®u m±<?#i^g 

ttSfclft JfcJffl i L T»ffi L# 5 #»» 4 fc li 7 * / - * 
»li 1 % J: 5 '> ft < , ff * L < ti . 1 % «t 9 a>4 0 '>* 

s 0 WAif , a«©ffljtfiia*f4. i %©*»aK»sr 

MTU*, 7;^^*^*av>^«ffifeHcfi 
& coo. 2% weI&M^ , & £ tf^- - * teSIl ~ S 
*coo. 8%o# /Pi/ £ AK^Stii? *yOm.%* 

# iv i/ <y a t ft a -7 ^ * -y r> a w# & ifcft t t 
5 d i K J; o , wwe&Sfio. s%*-eiS^ 

L T «$Jfi Jr.tf) ? I] £ fcftfM- S » K , 7**** * * 
o is? **iEI&o*t:*fls**ftv^ t r. 

{tiSwi!^ O^M^ttEStSftl^v^^. 
0. 3%K#Kfl St 5 * t < T1£«t5 £ 

yi?ymm>mfr¥ifmmx^f£^t'\ 30 
t It , #fPJ! £f£ffl 1 5 US K 5 ' t X *> 

6. 

[0057] m^km^mte&Rtm. '>& 
[ 0 0 5 8 1 ja#(E) tttw^* < t h i a©* 

„,<„^„^ fc 7 jut! U feCtTA-* JJ ±«£* 

Sr-fca. fife»(E)t±, rr-e(E-i)*jJ:o!(E-2)iif-s 

■>^SSfc ttflfcw;: t- <- Mt $ ht-Xfris t> 
mxb%, fffifflfcfi, *«*A-*y»#3t»S£ 
^A-y^AijaS) fcSJSLfi^T'fe5 D if 
l^lttli L-C^ftl^Sffitt, 100%-150%-ffo 

{oo5 9i *^(e-i)©*-'< — <-Mtmm^ m 
min »mmm, mmmtr^tMm^ym, # 
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«:£#t5t&#», s»ttt$»ffffl i 1 1 « 

»^jSttf«S*t (tett, t7t, l^v, ^yvv 

if, A f- 3 (Witco) A>& A? T*t 5^^* VftT/P^ 

|J\ ^gT-ty^l 10-^130^— fey 

[0 0 6 0] jt5>(E)*(Ct±f ft, Sl«)IIi!#tt 
5i4t»*LV\ )S^(E-Z)tt, j!fSL<(4. 4rM^ 

ivts vmot-^-^-Mk-? 7ist'» 5o t 

^i/^A^tsLh^if^y^^X-h*), — «- 

S^ftwSUtt, ilfiiooo^— fey h~W2000^— fe^ H 

ogHii. ^1300^—fey i—fti7oo/<— fey f-T*fe 
0, rfogltt, aMEiiai* 4 wfS^ftySrefcSo ff 

^7=tyT*^1300-iKl700/^— fey t-/<— ^ 
[o 0 fi 1 3 rromiSti^cofiliXE)©^^, fflBgfe 

#LT, ^0.05ll%~^)4lS%it'<^T?fe6 D I* 
»(E-1) «*l±s #4 L < tt v no. 2l!r%-~#50. 8S* 
5 , S & tff * L < fi, ISO. 3l*%~^0. 7tt 
%t?*>S. fi£^(E-2)£Dl[i s fftL<tt, ^0.0711; 

%~«o.4fi*%-es>5. 

[0062] Tt)iE»tffl)ii«}»ffjt±, a». •yr/u^/p 

mBm\tLX'®tL^t%7LbfcX\^, f£ot, 

[0 0 6 3J tr*>e>*»W-eWffi^*S!i ! IW8^ 
5*^*cv ! frttt l sstftyyi^/pfofc^ ^4 

[0 0 6 41 ^fg^t-i'ffl^v^x ..Si: : \ fi 



(10) 

I? 

t#, -ISt, fe> ^~#j90*/w<— try K 

— fey hro-f y^Ptfyur/v^-z^^u, S9ti, 10 
i «4fci±*^±©JB-ajiii!»MEr/i/3-^-e*>5„ 

[0 0 6 5] Zfi7A>*-/\'1B&mcl!fiZm&9- 

/V=i—;V> n-7 I iVT>V-a— )V, j yr S^T/U-a— 

3— /u, ^ y^f^T/i^— A\ / =./vr/i/3— /u, 
f-y;WT^=i— /K Kr ■y^T/i'S-^, h!ir'->/W7 

fl-ffl*r^3--'Hat*j<o«S©w^i±, «*.«, ^y 20 

7"p t^/n-T^/W ; ^ yyn O/fllll&T'fvl' ; f 
y7*n tf/U/2-xf-yt/-l-^df ; 4 y/n fAyV 
if*9*A> ; 4 y 7°n t^/r'y/i' ; <{ V?v t>/ K 
f-'-y/U ; t'/v/ I- 'J T</'l>&&$tZ>, 

[o o 6 6 3 *<y?£ Ufi, :tf)7/^;W^*pi ? 
f-^coT/i-^^Sii, -f y^-^f-A'SSfcii-f yy°e 
tvnt f- f«.ti. e> mfl^r-*, a c 30 

[ooe 7 j rco-ywu y«K>4H*6»ws!n, 

fcftTKT, AM 3 it 5. lStro&W^Jtefctt* 

(I^IJ; 1 ?!^) ^Hl«{t*j*fc(±*SMt*«:fliAi5 40 
[Goes] rroiia)*ift+writ»(F)©*a, »o.7ift 

[0 0 6 9] . --1^1,1* - 1=; If- Ittl 

[0 0 7 0] t Kp^/H^K*^?*- 
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^*t** y am* fc a ym snr v ^5 * ~^7 5 
©KifeKJ; 5 ¥?x.-/V7 % yo7/^;Wt;(cj; D W 

^p^-y/p ^?#MUni royal Chemical) 
t>, K(Naugard)™ 4386, £ ft 510111-38™ Wig 

[ 0 0 7 1 ] ^Wtt^^Wffe^(G)«*tt, SO, 711; 

^tL<tt, 15)0. 17Mt%~^)0.34H%T*fc§ o i 

[0 0 7 2] jsaoofi. ^ia#j. SfiKii, 

-yffiat'W. }Bia#J©Wlw(4, TKyyn^-9-y, 

ftlbrofcfftt. ^'7 a--y ^ (Dow Coming) 4>6ijffR 
*^T*3^, ^LT/^ n-=y^ ra 7^yX(F 
luids)tLT)9ie>*T-t^5„ 

[oo 7 33 r^(adt*tt>©di&oDro*B, 

Sftl-pfcS. cfitli, at, tto.ooi*t%<-«o.i 

1*%, »*L<I4, »0.00B«t%-)fi0.02lt%-e 

[ o o 7 4] #g LvvBift-eii, JMlWiite^Lfciiaia 

^4'-C"W±IB«^:T<De!c^(B)'- (H) C0^:ft(±, fttl 6 
fii%-«10lt%, SfetffiLOi, W7.6«t 
%-*!J8Sl;%-Cfc6, dE»(B)»»F>(H3l±, l*t£tt, ffl 

[0 0 7 5 ] j^;-. -wfflitft^icti, ffioa^i© 
filt^iiWrot-cftijpSiHtts*!, fat, rwiM^cr) 

mmmKm, » 1 y h * 9 '>*v ^»t-#^ 

[0 0 7 6] ^ISStt, i:|5!cp*iic|BaiL.fc^t^ 

5„ iiliti'fT-a, pitijwtfif L<iifj5ti6fl?,, 

ffiffl ro fc * i;ffl?t« » fc 5 *vf /^T' #JR s h 6 1 * , 
#t£^ S.S r, Tar -j, , : S 

(i, WcftoTjK 5 , 1 % i ►) # < 4 5 c t as* 
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It, ±3E«BWfiK»J40.7%£lT-C*0, ifcF* L< f±, 
10 0 7 7] **W*rojiJt#<»*l*t*tt, Httfc, 

HLTI±, */W3Sy»^«BHl{B)«*tt, ffl*. ft0.5» 

«-H»10«O«ffltfflV^5. »*U*tt, -hf5WH 
10 0 7 8 1 CZ-eSU'tfc*^!*, ^tim^^iW 
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[0 0 8 0] 

[mm Sl(^1-^£±fc|;K£-f5^t±9, 

[0 0 8 1 3 
[Si] 



(12) #M¥6- 4 9 4 7'6 

21 22 

MM Uteflt gtt«2 jgttWs 

A -flMIRjgi 0.75 0.42 0.35 

B -S^fi (&J;*2O0O) V/^Vi'Bgl 5.5 5.5 

&7]0^*»£, CO : V0Jt*5«jl : 1 T 

*S#i Jif v > r sy> «DgM«|«, 

~CO:N©J£#tf)6 : 5 4 »H6lft K » 5. S 

6-i - /^^/i/tfiiis (if'^/Tf/) 0.15 0. 15 0.15 

x^y-^ (#?*ttft418~44Q) 
C-2 - -fv fUVr h 5 7-IS3»7|, 0.35 0.35 0.35 

H - ytJtf^f H?-I»7x;-A, 0.85 0. 85 0. 85 

**i7;^t K„ teitfSK (7*/ 

JHp-?55SSJ$ 

M -p-^Pt'l/yf Hv-TlILfc 1.6 i.e 1.6 

2. 4-^-t-7*-f A 7 x y - A 

E-l -KiAAfUAT*-'" — *-*fbLfc 1.0 1.0 1.0 

Sift****** (r&^fiiifci* 

3SO~fiO0) , L2cD^MJts * JHfi-C 

5osa% 

E-2 -KR-r$''*'x9A-C'*-''«-*<-;MfcL:fc 0.4 0.4 0.4 

F -jg^Lfc-f '/ ;l/-fc<ktH V7*» US 1.1 1.3 

G -C9 -fccfctfy-'^gttsSft.fc 0.3 0.4 0.3 

H -i/'ja-vfM 0 0 0.008 

(^9 (Don)S(s y «= * i' (kerosene)*^) 



^©ft h 'J * h [ ) TV ~IV 




0.03 






12.2 


11.8 


11.8 




0. 3T 


0. SB 


0. 36 


% 


0. 31 


0. 32 


0. 32 


mmm. % 


1.02 


0.88 


1.05 



[ 0 0 S 2 3 Hffif'J 1 ~ 3 0>*l6tt«\ ti 2 t/T-TJ: 5 



[0 0 8 3] 
[«2] 
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(MM) 

[0 0 8 43 IS*W4~6W#Wti*«\ tV" t^tti 
0!/<"-y->^^, (6ifl*5.fctfi«fi]W&, io 
[0 0 8 5] *»iflfcJ: 5 , 1 
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4_ JL JL 

1 2 3 

12.2 11.8 11. S 

0.52 0. 49 0. 53 

mm-r \mm & n s t k a # * t-^sm ?x/- 

[.0 0 8 6 1 ±K«iffi Lfc#X«WP1ttt, *SWf 

r*Ktticit5j irosam rr-ctHL-o* 



7ny h^-^o^§ 

(si) int. ci. 5 nana* frmm$% 

C 1 OM 129:93 
159: 16 
159:20 
133:12) 
CI ON 10:02 
10:04 
40:25 



